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(71) We, Coalite and Chemical Pro- 
ducts Limited, a British Company, of 
Buttermilk Lane, Bolsover, near Chester- 
field, Derbyshire, do hereby declare the in- 

5 vention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be par- 
ticularly described in and by the following 
statement. — 

10 The invention relates to a fuel oil addi- 
tive. 

Many fuel oils, particularly low grade 
residual fuel oils, contain compounds which 
upon combustion of the fuel oils produce 

15 an ash which corrodes or is otherwise de- 
trimental to metal parts of the plant, for 
example a furnace or gas turbine, in which 
combustion of the fuel oils is effected. 
Vanadium compounds are common con- 

20 taminants in such fuel oils and they produce 
a corrosive ash upon combustion of the fuel 
oils. 

It is known to effect the combustion of 
such fuel oils in the presence of various 

25 solid compounds (hereinafter termed corro- 
sion inhibitors) which are effective in miti- 
gating the corrision produced by the ash. 
The corrosion inhibitor may be introduced 
directly into the combustion chamber, for 

30 example in an air supply line or through 
an independent line or it may be slurried 
with the fuel oil or it may be mixed with 
the fuel oil in the form of a concentrate 
in a portion of the fuel oil containing a dis- 

35 persant for the corrosion inhibitor. 

It is an object of the invention to provide, 
as a fuel oil additive, a composition which 
is readily prepared and which is effective to 
mitigate corrosion produced by corrosive 

40 ash formed upon the combustion of a fuel 
oil. 

According to the invention there is pro- 
vided a composition suitable for use as a 
fuel oil additive, the composition compris- 
45 ing (i) a tar acid fraction boiling in the 
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range 180-32O°C, particularly a tar acid 
fraction obtained from the low temperature 
carbonisation of coal, and (ii) a solid corro- 
sion inhibitor (as hereinbefore defined). 

The tar acid fraction enhances the effect 50 
of the solid corrosion inhibitor and/or itself 
has properties which inhibit the corrosive 
effect of the corrosive ash produced upon 
the combustion of a fuel oil. 

As is known, the phrase - 6 tar acids 99 is a 
term of art for phenols and the tar acid 
fraction boiling within the range 1 80-320° C 
is a fraction consisting substantially wholly 
of alkylphenols. The tar acid fraction em- 
ployed may be and preferably is of nar- 
rower boiling range, but even so it will be 
understood that the tar acid fraction of nar- 
rower boiling range will also consist sub- 
stantially wholly of alkylphenols. 

A particularly preferred tar acid fraction 65 
has a boiling range of substantially 230- 
280°C. Another suitable tar acid fraction 
has a boiling range of substantially 240- 
318°C. 

One suitable tar acid fraction (X.L.) de- 
rived from the products of the low tempera- 
ture carbonisation of coal had a boiling 
range of 230°-280°C and was found to have 
the following composition: — 

Alkylphenols 70% 
Indanols 20% 
Indenols 2% 
Dihydric phenols 2% 
Remainder 

(unidentified) 6% 
The predominant alkylphenols were 3- 
methyl-5-ethylphenol. 2,3,5-trimethylphenoL 
3,4,5-trimethylphenol and meta- and para- 
/7,-proylphenols. The main constituents of 
the indanol group were 4- and 5- in- 85 
danol but several methylindanols were also 
identified. 

The solid corrosion inhibitor in the com- 
position or additive may be one or more of 
the many which are known, including in- 90 
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organic compounds of magnesium, alkaline 
earth metals, zinc and aluminium. The 
preferred solid corrosion inhibitor is mag- 
nesia. 

5 The concentration of the solid corrosion 
inhibitor in the fuel oil additive may vary 
over a wide range. It is suitably present 
in an amount of up to 100% by wt., pre- 
ferably from 10% to 55% by wt„ for ex- 
10 ample 15-35% by wt., of the tar acid frac- 
tion. 

In the production of the fuel oil additive, 
the solid corrosion inhibitor in finely 
divided form is dispersed in the tar acid 
15 fraction. This may, for example, be effected 
in a ball mill, a paint mill or similar appa- 
ratus. 

A surfactant may be used in dispersing 
the finely divided, solid corrosion inhibitor 

20 in the tar acid fraction. The use of a sur- 
factant is, in general, not necessary. How- 
ever, should the use of a surfactant be found 
to be desirable or necessary, carboxylic 
acids of high molecular weight, particularly 

25 fatty acids containing 12-22 carbon atoms 
in the molecule, for example stearic acid 
oleic acid and the fatty acid or fatty acid 
composition commercially available under 
the trade name " Roleic acid " (Geigy Ltd), 

30 and silicones have been found to be suit- 
able. 

A preferred fuel oil additive comprises a 
dispersion of magnesia, as the solid corro- 
sion inhibitor, in the X.L. tar acid fraction, 

35 the magnesia being present in an amount of 
about 50% weight over weight. Such -addi- 
tive is suitably added to a vanadium-con- 
taining fuel in an amount of 1.3 grams per 
gram of vanadium (calculated as the pent- 

40 oxide) in the fuel oil. 

The additive is also effective in mitigat- 
ing the production of acid smuts upon the 
combustion of fuel oils. 

The additive is suitably added to the 

45 fuel oil immediately before the fuel oil is 
burnt. One preferred method of doing this 
is to meter the additive, for example by 
means of an injection pump, into a line 
which feeds the fuel oil directly to one or 

50 more burners. Such metering position is 
preferably such that from it the fuel oil 
with the incorporated additive passes direct 
to the burner or burners without passing 
through a pump or storage tank or other 

55 quiescent zone. Another method consists 
in adding the additive to the fuel oil as 
the fuel oil is passing through the burner 
or as it enters the burner or as it leaves 
the burner. 

60 The invention is illustrated in the follow- 
ing examples. 

Example 1 
Magnesium oxide having a particle size in 
the range 7-10 microns was stirred into a 
65 tar acid fraction having a boiling range of 



230-280 °C and the composition herein- 
before given for the X.L. tar acid fraction. 
The mixing was effected wi'th a paddle-type 
agitator rotating at approximately 100 rpm. 
The temperature was ambient and sufficient 70 
magnesium oxide was stirred into the X.L. 
tar acid fraction in order to give a 50% 
weight over weight concentration of mag- 
nesium oxide. 

Example 2 75 

The procedure of Example 1 was re- 
peated. The dispersion of magnesium oxide 
in the tar acid fraction was then passed 
though a colloid mill. This added step 
gave~a suspension which was more stable 80 
than that obtained in Example 1. 

Example 3 

Example 1 was repeated but to give a 
fuel oil additive containing 20% w/w mag- 
nesium oxide. 85 

Example 4 

Example 2 was repeated but to give a 
fuel oil additive containing 30% w/w mag- 
nesium oxide. 

Portions of the four additives produced 90 
in Examples 1 to 4 were added to 
vanadium-containing fuel oils in about the 
proportion hereinbefore specified. The addi- 
tive has also been found to be effective in 
mitigating the deleterious effects attendant 95 
upon the combustion of sulphur-containing 
fuels 

WHAT WE CLAIM IS:— 

1. A composition suitable for use as a 
fuel oil additive comprising (i) a tar acid 100 
fraction boiling within the range 180-320°C 
and (ii) a solid corrosion inhibitor (as here- 
inbefore defined). 

2. A composition according to claim L 

in which the tar acid fraction has a boiling 105 
range of 230-280°C. 

3. A composition according to claim 1, 
in which the tar acid fraction has a boiling 
range of 240-31 8 °C. 

4. A composition according to any one of 110 
the preceding claims, in which the tar acid 
fraction is a product of the low temperature 
carbonisation of coal. 

5. A composition according to claim 1, in 
which the tar acid fraction has substantially 115 
the composition of the XL fraction herein- 
before specified. 

6. A composition according to any one of 
the preceding claims, in which the solid cor- 
rosion inhibitor is or comprises an inorganic 120 
compound of an alkaline earth metal, mag- 
nesium, zinc or aluminium. 

7. A composition according to any one 
of the preceding claims, in which the solid 
corrosion inhibitor is or comprises magnesia. 125 

8. A composition according to any one 
of the preceding claims, in which the solid 
corrosion inhibitor forms 10-55% by weight 
of the composition. 

9. A composition according to claim 8, 130 
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in which the solid corrosion inhibitor forms 
15-35% by weight of the composition. 

10. A composition according to any one 
of the preceding claims, including a minor 

5 proportion of a surfactant. 

11. A composition according to claim 10, 
in which the surfactant is a fatty acid con- 
taining 12-22 carbon atoms in the molecule. 

12. A composition useful as a fuel oil 
10 additive substantially as hereinbefore de- 
scribed with reference to any one of the 
Examples. 

13. A method of treating a fuel oil which 
gives, upon combustion, a corrosive ash, 

15 which comprises adding to the fuel oil be- 



fore or during combustion the composition 
claimed in any one of the preceding claims. 

14. A method according to claim 13, in 
which the composition is metered into the 
fuel oil immediately before the oil is burnt. 20 

15. A method for the production of the 
composition claimed in any one of claims 
1 to 12, in which the solid corrosion in- 
hibitor in finely divided form is dispersed 

in tlie tar acid fraction. 25 

EDWARD EVANS & CO., 
53-64 Chancery Lone, 
London, WC2A 1SD. 
Agents for the Applicants. 
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